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Abstract 



PURPOSE:To stabilize the recording operation by successively 
measuring lengths of the period of a reproducing beam and the periods 
corresponding to strong/ weak two kinds of respective beams at a 
recording time, performing sample-and- hold when the lengths are longer 
than a prescribed period and obtaining a servo signal and a laser power 
signal stable even in a high speed operation. 

CONSTITUTIONA sample-and-hold propriety decision circuit 37 outputs 
a decision signal showing the decision result of sample-and-hold propriety 
selectively adaptively according to the length of the period of the level of 
the reproducing beams side. When the reproducing beam period is a 
prescribed value NT or longer, the sample-and-hold is decided as 'yes'. A 
delay circuit 38 delays a recording information pulse by a prescribed time. 
The delay time is (N-1)T when the period required for the decision of the 
sample-and-hold is NT. A laser driver 18 receives a delayed pulse 44 from 
the circuit 38, and drives a laser oscillator 12. When the reproducing 
beam period continues the NT or longer, the sample-and-hold is executed 
by sample-hold circuits 20a, 20b, and the outputs are sent to a differential 
amplifier 22, and the difference becomes a tracking error signal. 
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1 

[it**i] eimzru -m^mmm^^m^ 
(Dmomthmt\z^-r^,^<v-(o^i(o%t, ism 

S&Wfc, ±iaJB2»3fc*rlE«Bt*KRa«-U-C» Kit* 

&}t&ffi#J£ (17) -Cg*i-*r.t^J:»), U&Zh 

±B**W^«B:, ttttfl£*MMdtlft.£%aB (1 7 
a, 17 b) Srttitffl-Cifcor. ± 9 

fc*fcJC&fc«*«:«£i-att«Eft3flNz:J3V*-C, 

£ 'Sr W» i i-3flMSE«K«. 

[ft**2l ±EttHB#«Hu ±E*2©3te«RWttH 

*.fc t # fc.fcE»M»flMa«: J: 9 'J>£ ft«fc**.5»J|i 
flM?ttJfc¥«i: Srffi^fc- i *rW»t 1 KIE 

«tf>tfr?8E®3£fio 
[it** 3] '_kEttW^*tt, i^^u*-^ KlUSg 
±EtttHFrtt*ii*»&£*tfc.J:*fc, -hlE#* 

i: -T 5 If** 1 IcEttOlftMEflkSC 
[111**4] IMMJiRU ^«0>W*MH§-fcE«K* 

±|B^l*3J:0 ? ^2W3tSr^2t-W#tbria 
ftttttti: -fltfJtffS Z$ltZ>^k\-£<0 -{il:<Dfj!?S8 
(t*fc»j&MfMRE«Htte*5V*-C, 
±E*l©3te*5.i:t«S 2 = # LT, gs}tro33i£ 

Efttti::. ±E* 1 »*»IB*tMIBl!ft«gf3e«3)B 1 

*jm(«±t?*>o ft. t * hub i ««msr»*fc«tu. 
■e*>oftt#t*2ottia^r«*sr*4-f-s»ai^5*i 

±E»1 WttmW^a s 3§££;ftfc±:#K> ±E*=* 
EJB2»tta^r«*^*4*«lxfti#»r. -hiE^e=*# 
t x ft r. t £ f * refRE«§^B« 



(2) »?7-3 2 0 2 8 2 

2 

lif**5] ±E* = *#Stt,. ±ElifMtaft.#>0*S4t 
3lT.*3fc0>— tt«r#«-t-a#$MH#« (4 5) 
«*nft.*fea*b-C*»«-9-t**i-*»*3fe»Ui# 

J£ (4 6) i: i b&ftmt-r •51***4 £Ett 

WtfffSE&SlB, 

[if** 6] JbEttlti#Stt, J=E* 1 H8t«liiH 
oft*fc«-JW-fS*l«)«-W#»i:, ±E* 1 0>tHH# 
J£K J: SfHflfeJIlfr-hEg 1 «)ffimtt2|Stt«rHstt LT<I 

10 ^Jf£±: N iEISiwW^ttttmS^Skteifert-S^wWJfe 
IS*oii«Lfc0*«:«-»i-«J|Sl ±E 
1 ofHRiie**s3f3ero» l ©HI*a6J(Hia[*:iB*.fc t # 

te-hE* i <Dmmmmm.i: «t <? /h* ttvuz-r s jr i <og 

mmwtttfkh. ±E*2«?*«)«WtJ(IH«J***rW- 
flH-SJB 2 _hEJ&2«>tm^RteJ:.5W- 
Sl&S£i:B$& 2 w$j|W&*f8fii£:tfcSfc LTff *ttiUSr-f 
5^ : S : 75^¥iJ^i-.5®2<om^ffi^r ; S :: l £ iJ^at, _h 
E»2«3(t*tta^T5#»lc48lt«5«!M3ett*©it« 
LftEttttH^S*^ ±E»2©H« 

20 is*!»J3fife«>j(S2©[g**iwi*ia*.ftfc*fc±EJii2 

^Wik*ffi7LtL^k i i"« ft** 4 KEttOffttt 

E®l£Bo 

[iS**7 ] ifBtttii^ati, vuKEIft 
Sr<i^, ±EttaT5Tfll»^*4*nfci:#^ ±E*= 

US t i" 5 it ** 4 K EttoflMRB A&tE. 

[it** 8] faSfi^U, -tt«)flMfl(t-SrSrE«k««*: 
w^aW^^^4-i-5fl5^t7-cD^l roftt. Eft 
30 ^l-^SW^t^^ bftvHfe'^ ?-<om 2 rojtlr 
M^S-ti:. ±E^l*3it/^2W3tSr5l2{-R8*tUrE 

±E»2«3t«rE«a*»=l»itUT, R#t5fe 
Sr3fe»a*«-Cg*-f*rtKJ:5» Eft$nftft-§-Sr 
■lEBiatfUBEftSHlfciav^-c, 

40 ±E«a^r«-s-^*4**bfti:#ic, ±E3t»ia*a*» 

x ft r. <t S: ¥m t -f 5 ffi#E»S»o 
[ft**9] ±E5fe^ttl^®»i, **«IK:»t!l*4xfta 
5tBSr*-f--5tw-efco-C, ±EJBl»*trE««(*:fc 

*ffl«)S3feBB*»e»«>flr*sr*aj|t-r«aji*» (4 8) t 

filxiTV^ r. t fc<IWki:-*-5W[**8 fcE<R«>«aEfik 

[ft** 1 0 ] ±Ettffl#»l4. ±E* l »*«)RWt}tll 
50 |BJ«)ftSSrfHH-*-5«-»#«i:, ±EfWB#«t=J:5W- 



3 

«IE®KBo 

[m*« 1 1 1 ±fSJ*aj3M8:l4, v^/P^-yu Kiel 
[000 1] 

ffir$R3BS£BKia U CD-R (CD readable, BP*>7 

h!7y^ (write once) M) Oftrf ■< X ? KfEfi^ff 
ft 5 flMWEBSSB©*— #«*j*S8 itWEIW*©* 

[0 0 0 2] 

mUkO&M] **W^it«©E»*rff«5««rtE«K 20 

5o #^HH6 4-1 8 5 6 <D—ffl (|g 1 rot* 

[0 0 0 3] r.<oj:5 4WaE»Kfi^i3V'»rfflv>e>n 

5#7*-f *^<0— tfl&iai 41::*-*-. PUgU^VT, 3t 
x-f 1 14, ftSJ5 2, £3tJf3, /y^-yf 4 

trfcj-b^ft*/^ 9^*fc»4lRl-L''P3«»w^fi8;Sixfc7' 30 
JJ ^yu— 7° 4 a *-Ol/-f-f-ALBS: 
IS® fcf — A t S£ f — A £ fc3tlHi§3**. 5 r. t \z£ 

^L4*&. lEBtlT— AioTT'y^/l — ^4afce» 
f y hSrJ&EfcbTcT'!; ^-/4 a &|?£fcr— AOT*-? 

[ 0 0 0 4 ] m 1 5 »4, ±IB4$4*BS6 4-1 8 5 6 ^ 40 
$8 KIElft $ ixfc h 7 y * V ^ffimSBtt J: Xf Z. W^J»^ 

iK.z.nft? 1 * xft&Wn&^y Ki 114, %^u— 

If— 3§M3£ 1 2 , H? 1 0#3fc3§ 1 3 , A./4S14, 5 

7-1 5, *f^iuvxi 6»J:r>'2^tia3fciSi 7ft£' 

Af±»10)$Wl£»l 3, 1/4«1 443i««*rtfcU 
vXi eSrrfrLTftT^** lfcRMtStu -trosat* 
i±»ii'yXl6 > 1/4«1 4*»J:tWfcl <£>#}t3£l 

3Sr^b-cs3t«i 7^**»n, r. r. x'm^.m^\z$zm 50 



#|f 7- 3 2 0 2 8 2 

4 

£*i-5o S3t»l 7f43fex^;** l*>¥&#l*llw*NSb 

ffiSr*-T5S3t^l 7 a . I7bjj>b49, 

v 7 -*« 4 v > t # lr {4, ±^JMM*teR*t*a*IS 

[0 0 0 5] u— ? K9-f^l 8K14, 7yK@!Sl9 
offl***iW&**t» :«TyKil!Si9l:il iE^ltS 

lEBk*— K**??**— KSr«»*.5fc»©«* 

jr£*i„ s&affi roj ©tsictts^*— KiPfflRsn 

So 

[00 0 6] SjfciR^ 17a, 17b <0ffi7Jl4, ^tl,^ 
JX-tJ-V^UJ^— /UK08S2 0 a , 2 0 bfc:#j$&$;h,3. 
y-ls^J^-fc—J^ YWR 2 0 a , 2 0b J4f£gH£$8^/u;* 

?55 roj ©JHMteAAfc-p-vT'A'U r i j ©jfliBHc-t 
©Bttwft* (tt4fc) **— A'K+S. 

[00 0 7] T-t-o .>f21a, 21b li-fr^ 

tvRft'JI-I^XT'yu*— yUKHlSg2 0 a , 2 0b©B^S: 
Stt. PflBfcSJtSBT-l 7 a . 1 7 bOttJ7J-Srgl7, ± 

«»2 2»r«|&+*. 
[00 0 8] fESHr- K«*«*^ 
r 1 j ifttJ, 7tn^yf21a, 21b>JS-?rtL 
WRfllfcBCS. rtiiitt, T^KInlKl9ro^ 
— H±H*>ix. EBkBW^^^-troSSlWab^ u— 
■9 s K^^T' 1 8*3 J:WJ- ^T-zUTf:— yPKEI!S2 0 a , 2 
0 bt«$Jl5„ 

[0009] umtm^/i'^tm 1 6 ( a ) ic^i- i 5 

iz r 1 j w^flgi: roj w««itSr*El=i»igi-fco-c 
r 1 j wttM-Clt, y»iB»l 2ttlSBkffl«> 

So roj ro^fl§-ci±, u— yisasi 2&w£.m<D{& 

ftfc>ixS. 

[0010] H^V^UTh— KIhISS 20a, 2 0 b 14, 

iE«d»«^A'^** ro J « <t # tcgat*^- 1 7 a, 1 7 
b*»bffl**n*«* (Ell 6 (b) ) Sr-T-VTVub, 
*— yuKi-So -m-«t!9, IB^tr-i>.ros:#t3tT-l4ft 
<, ??^tf-A(75Slt7tl-»J^b^ft#^»^.^5o 
y7 , ;i/*-^KlHlS2 0a 1 2 0 b£DttJ7J(4, RffillS:^ 
RUV^7to^"/f 2 1a. 2 1b^LTl 

So 

[0011] S^^e- K-CI4. K«J*«**s r o J 
T?fctK KQSSl 9l4gflb, !f»tR» 
1 2l4lf^fflro<SU'</KOK'— A**^b«t»t5. * 
7t, K«)*«*9* fOj TrfeS^bT, T-t-n? 
^yf21a, 2 1 bl4PftiJtcMC5„ rftK J; 9 , 
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S3t^l7a, 1 TbWffiMTfP^yf 2 1 
a, 2 1 bWP{BISr^-LTM»iS*SS§2 2 dtfcgS £ ft, 
Pn^eo^MSjfcfeibft, mirS^v^-c h7y^^^*J 

[0 0 12] ^UbcoJ: ±|ScoSejl5MI-*3V^-C«, 
5. 

[0 0 13] !)#-£HS5 9-2 2 4 2 5 -§~&$aK*£ft;fc. 

(15 2 ©«§5lS0tJ) 12, IB»W»cWU"<^*sJ: 
tf{6 u ^yuro %'< !7 — £■ * — 9 ir 5 1> <T> f fc 5 o 

[0 0 14] Ell 7terwt£jfeM$:*i-fcW-efc>9, Ir) 
EI^*3V>T, HI 5iW— *fctttPSi"*«»»-ttn— 
©flF-S-iWSft-CV^. H^©.fc 5»w-©t£5l5W;r:i3^ 
TI2, U— f-vO Y 2 3fwU— Kl 2 {2, 

mifeW^Pft* (018 (a) K«fct>^§l$ft-C, U~ 
ALB© l^^Sr ^Steffi W</K (SL-^/Uir-t" 
5. u— Kl 2©3fc©-g|5£r§»t£J:5(-:7 
* bM*— K2 4!MRttfeft. 
2 5-eJtti$tvfcco*,, fy//W*- /uK0g&2 0 a , 
2 0b»r#t*g^ft5 o ■tf-VTVu*— yuKI3SS2 0 a , 2 
0 b 6*»b«?>-«^^ 2 6a, 

2 6 b»r£9!£#bft5*^ 5>:/-C-l#l#gg2 5WtU^ 
Sr-^^y/ub, yuK-f-5. tv^u*- ^ K08& 2 
0 a dA^ft^'^^, U— iFfcT— ALB©4&U"< 

^©JfiW^K r i j i/is. — 3j, -tf-^TVutf;— /uk@ 
^20 bldA^^ftS^^liw— ^*tf— ^LBcOjiiu 
'^©JHIW'ffc: r i j bteZo tSoT, •fri'T'Vuft— /u 
K(HlK2 0al2, V— f f— ALB*^g;W<A'©$W t t 1 
KitfgS2 5 ©ffi^f-VTVi-b, sfc— yuK-T-So — 
^, f-VT'A'*— /UK0SS2 0 b 12, l/-f If-ALB 
^Hu^yKOSBBg c f>l-tg*I«2 SWtti^Sr^V^UL, 
*-^Ki"5. 
[0 0 15] ■IhVT'yi'*— ^KIh18S2 0 a©fcti;ft[2gjl 

©tttfcti*i3S2 9 icm^-c* m i w*rsHS8t»2 7t-g 

££ft3g*pmJEVb <kJt&£ft, JtfifcfiSmasjf? 1 ©/£ 
ffiSftlH]gS3 1 lutfef&^ftS. *V> |P /U5f;— /WKSSS2 0 
bcot±l^l(2m2Wifct55l«iti5§3 0lr*3V>T, £S2©*T|£ 
ffigt^2 8t^$H5S?ttEVp tifc&Sft, tblfc 
»****2«>X6««I1I»3 2^I6**V5. Il<o£f 
SEEK 3 112, Jfct^«#2 9©ffl;fcfc:Jfc«Ui:'VT 
*ttrffn bSrl — Kl 2^*&i-5„ 12© 
5^©gttlHlSS3 212, ittKUHHttS o<nftjHzttm\,tz/< 
T^mott I p & 1f #V Pi— K 1 2 IwW^Si- 5, fc 

3;W&&£ft-CV^. rcDi^iS^-Y i/^V^[U^3 3 
12, ^PA* 3 4 SrS»t"C, /<>fT*«SEI pSrtv, 
^-7-r5o PWI2®ffiffi-E©m!S!U;:g$!;*ft5 



(4) iRFBfl¥7-3 2 0 2 8 2 
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[0 0 16] r«0i SKi&l^/USBfcWir^Kte, 7* 
h^-C^-K2 4, l#tIS2 5, iirofy^*- 
K®gg 2 0a, !& 1 ©Jfc!ff&ia*I3§2 9 , If? 1 9>&tiBtl® 

Jfefl^ft, — *iBjU-^yu^Wt^l-J2, 7* hy-f tf" 
-K24, i#*i3§2 5, %2<n>^l/-7>\>-&—>\sYW&2 
Ob, §S2©J*iiE&tf*g3§3 0, # 2 COje«fitlH]gg 3 2 , 

i*3**-f 3 3T3ftj££fe3%tti*jft!lfii[3tt 

K J; !J 3fc'< ? - #3? 5£"ffc £ ft 5 » 
10 [0 0 1 7] E*±©J; 5teJbEIR2 05«*fHfcJ:o-CIE 

i£/<!7 — «3^2W3t4r J &ft J E f ft-t>->"7 P ^*'->'»'Kb, * 

% 2 ©3fe^7-££;fr{[i £-£5 r t riS-?£ 5. 
[0 0 18] 

i 5 .k-rssis] -tfa©s& i ottftttiz 

*5V >T 12, fE^BtKiE^tff^/l'* K:fcV^Tf?£ t'-^ 

©s*Hr <£ 5 w £(§^& ^©jbh©* $ k*& b-ftsstu-r 

20 -V(c*5V>TI2, ^O^K^+^SV^irttPSb^V^ - 

v\ *7t, r^-a^^^r s/^OT^ib^s^ftfc-tt«Sg 

[0 0 19] ^2ro^3l5M^*3V>T:i2, IBfllEldF 

#i--5ia5^<l7-<0^1 W^ti:, IEft^*4-U*V^(SX!7 
-W^ 2 WJtSr^ft^ftWfflHWg $ li}<a b-f *=*-t- 

v\ r^a^^^y^ro^mSb^^ft^ttiifS 

[0 0 2 0] 

[^S5:«?9!:-f-?)fcfe(73^a] if 1 «>W*IBftKC 
40 {2, fE^KBSIU -«EO*««*«rE«kiltflK«)JIMfc3att 

±§2m 1 13 ±tf JR 2 ©JtfcSfcEKiHUH- U-CB««flKK:- 

^, ±ia®2©3t^fE^Wwra«-L-C, S 

»*ft3t«fa^S (17) T'S3t-t-5^irl3.tt9, [Eft 
$ft^m^-Sr^St?), ±fE3tt^ffi^(2, Wftfiilz^tt 
$ftytS^Sl5 (17a, 17b) &W1-5t>©T-ifeo 
T, CfttcJ:i9§3tLfc^^Cfcft-§-Sr^*i-5^ 
50 IE»^e»-*JV>T, lE^Jr, ±IE^2©3t©fiP.W»W 
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[00 2 1] n#B 2 ro^eii, if5fc>5 1 ro2£BK*3^ 
■C, ±IEttttJ^J4> ±IE^2ro3tWR?.^W<Dg$«r 
tHBH-*tm*a£. ±BIHIII#»t=J:*fHHift*«r± 

&mm&mm.t east L-cflHH*ta«:i-« t^frzwrn-t 

a»c*»ti5rofl*|gJ|twaa*Lfc0«Srtt-*i-SfHR 10 
[00 2 2] If #£ 3 g>3S1ttt. ffiftgi i ro^«jr*JV> 

[00 2 3] m*9 4 OlftttfBCttieBH:. ISftKHt U 

4lMS'<!7— «>»2©3fcfc*«;£-e\ JilE^ltJit/m 
2 £ £EK HUH- b -CB«K#I= llro^l C £ 

*5V^C, ±iE?gl W3t*3iO«m2ro3t<Sr^ = ^ Lt\ & 

»=. ±e» i «*«>iH«tMMa*9f3e©JS i <»»iKiii 
«t # 2 <ottta i*«**:»£-t-attffi »re*ijfc*a 

= *^**»6>«?«**SS 1 <7-fi-S§-£ LTtttH 

[00 24] 5 (D&mte. 4 0)SttlC*SV > 

X. ±IS^=^^-ai±> ±f5fiiMwfc«3CD%M$ti5^ 
OT-gl5Sr^#Ii-53t^f)#a (4 5) t. 

3t*ra*uT«ft««-ic**-r«»»i3t*a#» (4 

6) i: i:«rtt»fci-3. 
[0 0 2 5] K!#Jg6<E>£gf±» f»*:^4(03^B»-*3V> 40 

iotHB#ai:, ±KJSic5tHB*afcJ:« 

±EJS l ro«*ttU^T5*aK*5»t *5«>*l^ift*«>* 
«LfcB**tHRr*Jlll©fHS#a4:, JbfEfgirofh 

i ©»im»»«fc J: 9'h**«tei-*» i nmmmim 

ft^St. ±IE*2«J3t«3JiltftfflBBo«*SrtHHi-saf 
2«)tt-*#a4:, ±E»^«tfW*afc:J:aW-|IM6**: 50 



#P¥7- 3 2 0 2 8 2 
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Sr*MEi-« 2 »ff pTffWJE^B i , -hlE* 2 
«*ttU^5#afc*»t*5»MSIS*oiSil!UfclHWk 
«rW-*rt-**2©fHfc#a4:» ±|E1B 2 ©WMSJftjW^ 
Srol 2 aQIftS flM*«r«*.fc £ * fc -hfElg 2 <o#ifflS 
HMM: J: 3 * S * S & 2 0>X*fltmS£#a £ & 

[0 0 2 6] MMTWgfii, m#£4ro§&«K:&V' 

[0 0 2 7] tt*«8rotttolBftKC»:, IBftdBU 

✓<7-<Dg?l <Z>3fe£, IB«aflsfc*«afl?l*£flSl=*-^U 
*VM^< 7-©* 2 J:IE»l*Sj:t>«J(S 

IS*2«)*«rE«kfltflK^]!(HtbT, R*T3tS:3t^tii#a 

i-sttupr«*i3t#afc» ±iattWFrffir#**»**ih.*i 

[0 0 2 8] 1t#1R9 to&Wt±s ff*^8 W3§fi{Z*3V> 

«*fc»e>^*«*B» ±fa3t<#w#ao±iE^i!gtflaro§ 

3feffi*»b©flr«-Sr*nir-t-5*P**a (4 8) &m±x\,^ 

[0 0 2 9] mxm. i o cosgtt, 8 <omtte# 
tw-jni-t-stm^ai:, iew-a^acA-BW-miis** 
■t-5fli*«ia^53Wj£*ai:, ±ia«^-ttmw^a^ 

*ft*ffoWJ^*oi^bfcEI*S:IHRi-«fHR*a 
±EII«itt**«0f3e«>ia«c*!M[«r«*.fci*K± 
E«WaiWI[*:J: 0'h4««K-*-S*WKWB«e¥ai: 

[00 3 0] flt*£ 1 1 W^fitt, If #31 8 <7?^B»-*3 

5. 
[003 1] 

[HUB] W*5ll©»«fc±*i.li. « 2 OT5feWfig*f»W 

*fmx$)Q. 5fe3t«jte1»— it 5. 
[0 0 3 2] if*3®2«iSBI-«fc^« > ^2W3t<Ofi?.tt 



(6) 
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[00 3 3] ff*^3^BJcJ;tT-li, atiJ?Si:t> 
•Srffl<^fc4&-S-K:»4, ^rot^iiy^rofcftro^s'f 10 

[0 0 3 4] »**4©S6|lfcJ:;h.tf, JKl*iJ:tf*2 
o*©BMtJHDIJo#*am<«tv^»S-KIRO, *0>W 

[00 3 5] f»#JS5<£>=geBK.fc*Ui % JtiaHB&t<Ofc* 20 
[0 0 3 6] »**6W3fiB^J:^li, JBl*iJ:tfflS2 

[0 0 3 7] »#3g7OT3£IBKJ:;K,tf, atU^Stw-^^ 30 

ldtitt-t--5r.i:/i s -T?#5o •jJ-VTM'tf;— K0SS 

is <rt *jB*tet¥fc 5 £ * y ^ ^ ✓ w X^s * * < 

[0 0 3 8] R#5l8©SE«teJ:ixtf, £1 1 <£>3fcC0|f $t 
)BIIB*s«<*v^»e , ^PR9. -tonrotttaSr^ri: b-C 40 

[0 0 3 9] »**9©»«fcJ:lx«, |BMKfftt>£>0 

[0040] l o coheir .fcftji, & l nUtnm 
#Sr«§fp-r-5WT% J: 5 S 
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[0041] 1 1 <nmwiz <t *u4\ ttuj^&KiJ- 

^y^*— /uK[5]gg£fflv^^2><£>-C\ ft -S-fco^Wif 
[004 2] 

L-tCD-RS«*f-f **«rffli/\fc»6-S:Wfc: 
[004 3] Hi£0ij l 

[0 0 4 4] Hltt, ^W|^JfefiajS:^-ryn?/^|2)T- 
fe£„ I5IBH'*5V>-Ciai 2, HI 7 irPJC^-i-lilll— 4 

— jRft**J*;iai64 014. ±E«*«i:W«l«)*V7'/u 

/u K08& 2 0 a , 2 0 b *3j;l/MS(l*i<S5S2 2<Offi, 
{r, 94 $ v^^u^»*HI!6 2 6, y 70S 3 6 , 

K nfg^JJ&gsS 3 7 , j§3i[HlSS3 8*3,fctf-7-:/K[E]gg 
3 9 Zm-fio 

[0 0 4 5] ASSIST- S I C4ie>ft5SEft»»/^ 

(eight— to-fourteen modulationfS^ - ) "C?fo5 0 

[0 0 4 6] -t— KflrmsKWja^i-is^— b'mmm 
r i j , s^-Kwtticfsau^^s roj -e*> 

[0 0 4 7] ^9-U*«FT-EO*»baA*nS h9y 

^2 l bfflmnT-i-ufxsf y?\zmife£ft.z>. z.<or 
■j-uyxj y^-tt*fc, fijte»l 7Wttl^Sril« (-^v 
r^*— K0K 2 0 a Sr^r-5r fc*<) SJtU, El 

[0048] El 2 «H 1 WlHl^W&gBt-S^nSff 

*ttv^. mea-e. (a) i4ie®is^^, (b) 

I4jS®[h1!S 3 8 (Dtiit) 4 4 , ( c ) 14 2 ##J3t&fcl3§ 1 
7a$tfil7bro[lJA > (d) ti-b-^T'/U*— /UR 



11 

r o j ) , ^<Dt^\^M^^ (tkmm ru ) xh 

[004 9] 1h VyOu*— yu K pFgfJj&HlSg 3 7 te, S 
Mot, ^Wtc^oig^^f-v^/u^-yu KpT^ 

i (E2 (d) ) zmti-t 
[oo5o] 3 8 ft&mm/^x *mfe<D 

gi-3t*m M^liFJf^iS^NT-efcS^ti (N- 
1) T-Cfc^o 

[0 0 5 1] f-^yu^-yu K^^JJfelnlSg 3 7 te>iS£ 

@K3 8t^i&$n^tfi^ia®t&^^^ (0 2 

(a) ) *mm&mi-z>£iizwtvt>tix\,^<D\ztt 

^y^4 4 (02 (b) ) Srgtf, ^ixiaot, 
[0 0 5 2] 5^^^«4HIK3 6 t>a*£lH]&& 
3 Sr38£i-S 0 

[0 0 5 3] -M'KISKS 6tt, KWJftW^fc^V 
:7"yu*-yw K"5I5*iJ3eiaK 3 7 (DttW 41t SrgttPS* 

rfs^matt ro j <ot$\z r i j =Srtb^-t-a 0 -j-^k 

[h]&& 3 9 JS/T[USg3 6<DmJlt*<>{ $ ls?'*fr*4 3 

£fcSi*W#wtfc««**fcfc»w r i j <ofc#fc*oia* 
-efcs^^^u^— ^km»«-s- (02 (f) ) <^f&a 

fflSr r o j (16i/^/u) £ U Ih^yu*— yu KHK2 
0a, 2 0 btc-^V^y ^«:frfc;biir*o 
[0 0 5 4] U-1f»«#l 2^b»*Stt5U— !ffcT 
— A39SK/<!7— Oi#lPfe|E«lf— AMBBI 1 (0 2 

(b) tR«w t±, jtf^^^fcWrtbaw^M 5 
jgr»9, r i j *sia»s*ts. -*{&^!7- 
wfc#HP*,W4tr— ^»BB^ (02 (b) xpnmm 

[0 0 5 5] IMk+fc h75/^y^SJ««St'fe§ 

<o&\z»\,*X\i±s tt*«4:P]C-e*)S 0 
<Dtt, S4lf— A»im*sSff3tWrMNTK±j|*v^fci: t»c 
Ifi^yu*— yu K*7i: Lt (0 2 (f) av«yu* f 
1) % U-^T/yU*— yuKEl!S2 0 a . 2 0btt>'^ 
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m^lHl^ (IoS) S«Lfcfc#K:tt, 

grains t>« *#BBo*Sfcft&i m i^7 f 

vuK"Tfc1-5 (02 (f) O^yv^f 2) 0 
[00 5 6] _bi?5<D<}; 5 fttbfm0 1 <D^^zfj^—/u 
K"*IgtllJtEI«S3 7»C±oTffftbix5o ^V^yu*:- 

[0 0 5 7] SraMBKft^bT, W£IS*I<:-tfn^ 

yrts (si) o *^lE»»^Hffi"535^*]S (s 

(S3) , »SSTp*5NTEAJb-e*>ntf. i^^^y^ 
— yuK*T£*IJ£b (S4) , *V^yu#— yUK"5I«r*:fc> 
•f«*«rttWJb-C (S7) , IS: ro J KRbfc±T? 

(S 8) , »ffi^S5 0 

[0 0 5 8] Jfc^y^S 4td*3lvC* Tp#NT*«i 
btflJ-v^yu*— yuK^t^U * v^yu*— yu K^I 
«rtH**i\ llMlW^^>h« (S 
5) o ^bT, I ^ i oiriLfeft&tf (S 6) , *=r 
y-fS 7^Jttf 0 

[0 0 5 9] fc*5, iffi^*^ s^S 3^*3V^T, f?£ 

— yu K"5lO«-i-S:«*i-5o ftot, C<0#J5gfc:&»ft 
BSfBtf: (N-l) TXhZ> 0 (N-l) TSrtt*.*Xtfi6t 

[0 0 6 0] K±<Oi5l-, ±IE<Z5*HS«-Ctt, 
— A»!BBoftS^S4TKJi (N==4) T^^^yu^— yu 
K^U yuK5^*J3feiOS3ia«Jiig|»b 
fc^#l-fi, &<Z)I?£^— -MHMKfiRtU -t<z?ft$K«i 
b-f -y-^^yv^— yu KnTfc bTV^5 0 

[0 0 6 1] yu KEK 20a. 20b (D\U 

t IB C <*»*•(■» 2 2 fcSfe btLT, 

[0 0 6 2] noi5»wH*^Aj|l!IB*«tt;«tt*v^» 

^IwPS^, i^^yyu^— yuKSr^ji: bTtr*5 w t i: b 

^tf-^fflre75^<T>b^v^ p y^- 
yuKSrffft^wirirb-CV^^-e, w<o± 5 
<Ffl(-s *s*flsbfc*fric:fc, h7 

[0 0 6 3] -^>^yw^— yu K^I^JSIhISS 37tLT 
tt, H2*3J:Via3S:#RHbTKMbfct>O^Pfie>* 
V\ 0 4fciU ? 0 5li-9-^^yi-^-yuK^I : g : ¥iJ^[H]K3 
7 <Di&<Dm\Z^t ^Wj^^-ro 0 4T% (a) KIEft 
«a^yu^, <b) tt5HE[S!S3 8*>tti*4 4. (c) 
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ttSftSB^l 7 a*fcttl 7b(DU^ (d) tt^^r 

roj i40, r i j tfts, (e) ttfljeig 

tl^)fi, (f) iiSPfitN^ffi, (g) tt, 

[0 0 6 4] @4i:^tJ: 3 :^ty^-^K 

*««) K±»^fci:Sfl:tyy;u#-/uRi: U 
(0 4 (g) <^/^u^g 11), *<DkZ&£.£i%1z1B 

5oWJfe*«3fftia* (I 00) iftfcbfciSteHu 

fc-flJ-^yu*— /uK^Ii Ufv^S (EB4 (f) co^yu 
^ g 2) ^H2*3J:aia3^OTi:iaC"t*fca*^ ±15 
^^J^—fr K5<02pJfe^Blf3eia* (I o 
El)- i*«bfcfc#«wtt±|EBT3tNFBBNTS:J: 5SV^<?5 
KSRJfeU KTC«)l¥l5l!JfeSnfc#HIJ:5fcH4tr— 20 
*JHIffltf*S#*Ui, ih^y^-^K^t LTV^ (0 
4 (g) co^yu* g 1 2) , 

[00 6 5] H»^«"ett, N<£>#]fflffli£r 4iU I o 
5r3i:U W*tr-AJHIH^«*^NTK± (N=4) 

a*3E]£l±*ttLfcfcSI^ &^?¥£tr— *ffllWfcR 

[0 0 6 6] KT, ±J£Lfc|slB^»f^S:ia5S:#flRb 
TRWtSo Ba50|tif^M:BI3<0»fP4:«bTrat-efc 30 

tr x ^^-y^s 9Sr8-c, ^t^s/^s 7^5itpr. t-efc 

[0 0 6 7] 3&*3, »f^BB*&«P«-tt. WRfe^TyfS 
1X\ N«:Bf3eoffl[Ni (CT^Ii I" 4 J ) 
[0 0 6 8] z.<ol:5\z % W&tf-^MNI^JtlfceWfii* 

[0 0 6 9] 4*3, 3t«ffi«-S-dS F7^y^X7-^ 

iB»«i:HLTBWtfc*i8tt, :7*-#J*^- 

[0070] mmm 2 

*s^-c, Ens, 017 tracw-^tt. H— *fc 50 
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te, Hl»w*i"#SBWcJnix.T, IS 2 <7?^3t* 4 5 ^tt 
ItbfttV^o :©*20»)»4 5ft ^«s:U-if 

[0 0 7 1] r WjOS««)««IE<»««^3ft^!7--^J« 

S1\ *2<D#3ft»4 5"e»«*nfc3tS:SltTtt*ni- 
^^2c05t^*aS4 6S:ii^-CV^o 2otD1hV 
:/yu*-yU KEB 2 0a, 20b l:jFfLT, * Jx^ttJSU 
B(0#>f ^ y^/^«4ElB2 6 a , 2 6 b, y 70 
ft 3 6 a , 3 6b, -frv^yu*— /> K'BFS^JJgEllg 3 7 
a, 37b, tyK0B3 9a, 3 9 b feft-O^ 

[00 7 2] -fr^yu*— yv KapffWSEIBg 37a, 3 

^w2«*s»jcSi"6IBi<o*<offllB (lB»tr— AJH 

J^tt* 4 la, 4lb SrW^i-^o r ^^V'^yu*— ^ 
SWUB^^^W-efcO, iSJiiaiS3 8^J:5, t irco 
^43a, 4 3 b<09>( % V^£S5E£it:5 - b\^& 

[0 0 7 3] 07 UBI 6 <^llIBw*SBI-*foix*fl-S'S: 
S*Lfcfc«re*S. 1^10-C, (a) f±B«Mflf«/^u^, 

(b) »SSi[ll«3 8C0tb^/4 4, (c) lilg 2 <£>3fc^ 
*n#4 6«>a*, (d) tt^V^yu^-yu K^^J)&^ 
14 i a x*j<nt tir roj , (e) teU-^yw*— yp 

KiWPNJfeteJM 1 bT^cottt^ roj , <f> 
360*ioffl[, (g) ttWftEHRjoflt, (h) ttU-v 
^yU^— yu 2 a T^^^/^^— ^ K03«f 

r 0 j , ( i ) B-^^^y^-yu K«JW«-^4 2 b "CU- 

>^yu^— yuKc^^P r o J "CfcSo 02, 04 

4:m«R, R^l^Jfec^fflW, Ptt«2^3feoJBBD4r* 

[0 0 7 4] m^<D£ 0 6<Oi^>'^ , yU7^— jv K"I 
5WS0B3 7 a , 3 7bll -tiX-Pn, ^1, ^2 09 
3tOffl|«Oft*36S0ffjeW?B (NT) JW±<7yi:#ir x 
^yVT^— jVY^ltn^ (0 7 (h) (Dhl, P0 

(i)«il), ^^^^-^K502RI3e*sj?f*lll» 

(I oE, J o@) «v^fcWtt, tO»c«5»ifB^«5-t 
OftSfcftfef, ^^^yU^-yUK^r^-r^ (0 7 

(h) (Oh 2, [r]0 ( i) (O i 2) o 0^0IJ-t?f*, N 
»44, Io, J ottifcK:3 T*fo5o 

[00 7 5] 06 Of- V^yUTfc-yi' K^IS^J^IhIB 3 7 
a, 3 7 bii^n^^^*:^ ^Dny^a-^C 
i?**Sh5^ ^:^®I^tt0tJ^tf0 8, 0 9, 01 

oir^-r*p< T-fc^o 

[0 0 7 6] 0 8li, m7zW)?E<D ?< <J z/j\s— fvSrifc 



(9) 

15 

•f. El 9 nm l (n%<om^<r>^^/vi^—/v h'^ZVi 
£t5liroty/i'-fv 1 Eli oiif 2«»^H© 
f - v ztOu* — /u K bIS SrfJ^-T 502 y yu— 5=- ^ t? 

[0 0 7 7] *i\ V/i'-^VKfc^T, flc^K, 
taWlS^irLT, $l£lE]ffcI. J Sr-fefo^ y 7L (S 

j\s-=f-l/ (S3 a) k%2<n%<nWm<D&Z*W&'tZ> 
^WiJ-TVi— ^ (S5a) W^SSrfl^UiS-r,, 

(S 2 a , S 4 a) 0 

[0 0 7 8] %\ <DV7jU—?-^\Z&\,^XfL %\<r>>jt 

£L (S2b) , ^K«ISrffl*LX (S 5 

b) , m^mmi fc-tf utr DTUS (S 6 b) , ^ W 

nTttttl^-iirT, fy^*- a* K5roW£|ll8c I $r>f ^ 
^!l^Ft5 (S3b) „ fc Lflftia* I a 5 I odig 
Lfcftbli (S4b) , •y-^T'/w^-^K'SISrW^UT 20 
(S5b) , *4 yyw-f ycis, 

[0 0 7 9] S2«t^- fyl^V^Tti, ^2<75# 
<VMffl<0& £ * s N T £A-t# P> lif- £ fij 
7EV (S2c) , ■^^y^*:-/i'K^I^tii*UT (S5 

c ) , WjetatS: J^o^!)7 Lfc& ( S 6 c ) , ^ ^ 
y^-fvtI5, ^ry/S 2 c fr*DV>-CNT*ffl/j: 

"Ttetti^-tH*, 1f>'^/i'*-/uK5W^JJelE]& J fcw" v 
? V (S 3 c) 0 tU WfeEllfc J rt 5 J old 

iibfc&ibfi (S4c) , -^V7"yu*-yUK"IS:W^L 30 
X (s 5 c) ^'fy;^ ^vKMSo 

[0 0 8 0] &>±<D& 5»-U-C, S61 *Jit/0 2(75)tW 

& 36 $ 0>«W© fc * [z m \* 5 m^\- li, 

[0 0 8 1 ] ±IEHlS0iJ2ir*3^T ; e = ^-r5^'7- 40 

oTt6v\ *fc, JBi, *2c>*<DJHIH!«>**«>ft;S 

SrW^i-SSmwffil o, J oliSvMelH— T-foS&g 

[0 0 8 2] ±IEHJfeM2^*3^TI43t^7-m^V 
L-CtftW LfcriS, JiiEIIJSfiS] 1 Koi^T, El4*i,fctfEI 50 
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[008 3] 3 

3„ Ell ii4^«>sas«Sr«t>i-yoy^H-e*>s. H 

1 ltr*JV>r, Ell, E15, Ell 5*3j:tfEll 7<klHC 
Trojft-c-I/iS, apt>, 2 ##Jft&*p3S i 7 <o$:%mi- 

17a, 1 7 brofcti^SrAngLT, EM** 1 
SW4Sr*^i-m^-4 9Srffi^-r5*D^IS4 8, ftbD* 

4 9 Sr 2fltm#^l-S^i-55t^lHlK 5 0 , gj£[£]8 

5 0<75W^JSrjgii^-ar-5igMlHl?S5 1 , jbDjSS 4 8 A» P> 
W^$n-5^S*t*m-§-Sr5SSlHl^5 1 ti^icaig^w 

5. 

[0 0 8 4] iJ-^^yU*— ^KIslK2 0 liT^n ^j§J£ 
[U^5 2 WtH*S:S»tS. #W S ^^yu^^tslSS2 

S*JS[hIK3 7(i®^[3K5 0tf>fcti*£§W-5o 

[0 0 8 5] >v*s— ^ KElgS 2 0, 

jU*ft£M'& 2 6,/ T111SS 3 6 , -U-i'TVl'Jfr— K"I 
S^JJtlHlgS 3 7 , -t-VKEgS3 9, AP^4 8, fi^B 
8S5 0, Sig|sl?S5 l*5«fc^T-t-a^ffi-§Tl31lHlgS5 2 
ICJ;!P3t^I7-m#^lH]?S5 3AS«J&£*l-CV^. 

[0 0 8 6] ^{'Uif^lwOV>T3SiBJ-r5o f-V'T'/W*:— 
KTWHEriSB 3 7 14, IS^^m 1 <^m^&^< & 

ktft<nmm<o&£i-ft<>xmRftt)^m!&#)\z-y->-7ji' 

— KBl^J^J-ttSB 1 <03tJ8K05e$trov^T«>S8^ 
fit (NT) fc*tJ6b*:B*IB*« j K.K-e*9, £©fc«t>, T 
-t-n^f»^-gjl[slSS5 2fcJ:9 5c«J|6a»t**»SrjejS 
S-frT^^^'/i'*— A*K@gS5 3lr#^5i:i:'btc, 51 
JiE]gS5 1 1=± 9JSffi$-tirfc{g-§-ir3E^v^T*-f 5 
/^^4Jt5: irt-J: 0 , IM'T'/W*— yu Kw^ 

[0087]E|12I4, E113 |r7nLfcflJS»^ro-|^ 
JfS0iJt-«t *)3B©*— KI-*3V>-CiM^^ojgf£;6<]{3-^v 
KfiJWf 3-4 2 Lfc 
5 >^E|-Cfc5o EII-*iV>T (a) lifE^«y^ 
^, (b) Ftffl]}H»'4 8WU}^ (BP^JBl «)*»=at-3< 
»Rlt3ft*») , (c) (4SJgls]gS5 0C0t±i*5 4, 

(d) ttT-t-n ^{t*§-®5£lEigg5 2 Wffi^J 4 4, (e) 
li-if-^^yutf;— yuK"5T5*(l3eiie*4 lT-"5IWt#tr 

fOj £45. (f) tt¥U£ia* I «>tt. (g) ttf-^ 
rfiv-fo— j\s KfflW{t-§-4 2 T-^VT'/i'^ir r o j -efo 
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5„ RttUmv-AMffi. PliSdfcfc'- 

[0 0 8 8] Z<K>mX'\*. ^\<0%\^^<UBifH%<0 

K'sitb (012 (g) wgl) , -tf-^TVutf;— /uKS 
<£>W£&WrJ£®&. (I olsl) »jg£Lfci:t^ro»P^}rpg 
A'KFTti"* (Ell 2 (g) <D 

g 2) . 

[0 0 8 9] %\7i<<DWX~lZ y N li0IJ XL fc£ 4 I o 

l*3T'foS 0 10 

[00 90] ±IEW i 5 ftf-C-'T'A'*— /U KnT^J^lH] 
g&3 7liyni/7A$^fc-7-Y ^ c 3Vt°i-^(;<t 9 

ffll <D%\z&-3<EL%]t(DWSi (fE^f-AJBM) «S 
$ ( r i j K*J-j£$-er.5) ^NTEA±<73^tr-^>-7'/W 

[0 0 9 1] *1\ WSt tt, ¥U£l5lffcl 20 

^yr-rs (si) , nk^^m^mn^ttam^ 

ro*U^Srtr*ofc^ (S2) , S£lcD3fetc:&-3<mt}fc 

JHH«0«$T r SrtHfflb (S3) . NT^JuS^li*^ 
7^*— A-K^i^U (S4) , If ^ K"5T 
SrtU^L (S7) , WMVtmzmz* S4i:i3V^Tr 

E&I !i (S5) „ it, ¥ll£(§H0: 

I flS I o!:iLfc4bli (S6) l^-^y/u^— /u K "TSr 30 
fctJ^LT (S7) , WRflgKJsf*., 
[0092] r.wHtfeCT-c-tt, fE&tr— a 

[0 0 9 3] ±eHlKM 2 L-CJfc^fc <fc 5 ic, ^ffi 
MSi-joV^Tfc, %/<V—'^%f'yf)Vi^~->V KoISflJ 40 

IS^lfeflai 1 KB8 LI2I4 *3 kxim 5 LTlftW LfcW 

[0 0 9 4] JhBltffiftll fcV*L3fc*iV*-C1H'7 F A'* 
— tv K^S^l/SIUgg 3 7 \ff a ^7 A $tvfc-?-r * n =■ 



[00 9 5] ±iaHJS0lJ 1/,CV^3 »r*JV ^TttfE^tt 
[00 9 6] 

[0 0 9 7] 8ffjfc*2K>Sfi»::J:;Jxtf, ®2«33fe«ORB3t 

[0 0 9 8] fil*:«3co$IBtcJ;n»i> ttttJ^gMwlJ-v 
^A-*— A- Klslgg§r/Bv>-t^3 {§ 

[0 0 9 9] ff*«4C0SBliJ;n«, 11*5^12 
«)*«)l«*t*IIB«>#*!i««<iBlv^*6-K»9. t<Dm 

[0 10 0] §Mt>l5OTgsgtrJ;*vtt\ Jbia«Mt«)fc«) 

[0101] 5f*«6 wisei-ittft, JBl *3«tU«m2 
©flM+JHIBJiWHv ^ti^sei ^fc»&K:tt, tt 

[o l 0.2] fi*«7ro^BldJ;ti<tf, ttfcb#S»r-^^ 
7°yu*— yuKIilSSSrffiV>TV>5<Ot?, {f -if-:" 7" 
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[0103] it** 8 commit ati&. % i <T>%<r>m%s 

[0 10 4] ff#JS9<£>g«K:.}:*Uf> lEHtStti^b <£> 

7-&IEfiiK:&tti-t-5 - 1 *«-C# *. 
[0105] PMC'S 1 0 ±fttf. Jft 1 W3toK 

WWM^fiv^li^ljtv^S^tH:, taffl£*Ti:1-5& 10 

[0 10 6] itJfcJSl 1 rosier tttB^lfe^-^ 

y ^ v ji*»rtf * 5 t X 4 y f- * V J 4 Xtf * 20 
[HffiOfWlfclMI] 

[HI] S8i« 1 K J:« h 5 y *v^5HI*4j« 

E&4 0 Sr^t^a y *0-Cfc5„ 
[0 2] mi(0 F7y*^*5- fS-S-^J*IsIgS4 0 
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